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mm mX[-- 2002/9/14 



20 S 29,000 ^ 

5 B 5.000 m 

0 a OS! 

27 S 973.000 S! 

1,007,000 m 

1. S^fAi- SAilAi(£3)_1S 
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^ SOI ^o]^ ^ ^IS^tJ-igofl ^olt:).. ^ ^i^o^ SOI ^1<^13](S0I 

wafer 4i^>^-*^ "^^^ ^^«>7l ^«flAl ^.^y^-e^^ i^*>fe 

71^21-, o] ;^lial-£.^l 7]% ^y^}^^^ <^^<>ll ^^^S. ^^^^ °11 

ol^Tll <^^ol T^-i-^sj- ^cg^o] SOI ^1<^13J|^. n. ^ 

<='fl ^^^^^ ^^1^ ^7>l- ^^A]^^ ^ o;iji, ^7l^ ^A^o] <a:^^H ^ 

IE. 1 
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SO I ^flol^l ^ ZL^ ;^lS«o^^{Silicon-On-Insulator wafer and method for 
manufacturing the same} 

S. 1^ ^ ^'^^Hl ^«flAi SOI %flo]3Jls] 

:£ 2^ ^ SOI ^-H^lsl^ ^12:1}-'^^ 7fls^=a^ o.^ ^#-£olt:f. 

JE. 3 ^^1 £ 10^ ^ SOI ^fl<il3JiSl ^^>^^S. ^B^-vfl ^igs. 

[^^^ 

^ SOI(Silicon-on Insulator) ^ ns^ ^tb ^^S.^^ , 

^ 7flSl tiVs.^! 7]^ (wafer bonding)^ <^l-§-*H ^12:^ SOI ^fl<^l3il5!l- 

^7^7} ol^^^ 4i;<>^>^^^ ^tb -a-^Cdesign rule)<:»l l^oWal, 

^^1 dl^m 71^^1-14. ^£^1 71:^21 s:V-^5. ^^J-^ ^3 

^ rF c1w>o1^(rf device) -^^l €-«>fl>»'i^ 4i;^>^2l ^ 
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^l^^Cpunch through)7]- ^Tfl "^3. '^^o^S.S^ 7l>^5 M.^^]^^B\9\- 

7]^S ^fl^AjE^ 7l>^5 (parasitic parameter)7> e ^^l7> ^cf. 

SOI ^flol5l(S0I wafer)* ^>-§-tbcf. SOI ^-H'^l^lfe, 71:^ 
(Silicon-substrate) ^^^(Insulator):^ ^e^e(Silicon) ^<5l ^^V^^ 

S ^^^^^ 9X^ ^3:<^m. <ilB]t!: SOI ^flolsJ]^ i^lclsl ^^^(wafer 

bonding) 4 SIMOX <^]-%-^}°^ ^J-'S 9X^. 

<7> SIMOX ti>-£^l 7l^^ ?io]oi] A]-^^ ^<y^ ^ 

* « 7130:01 ^^f^ofl ^Bl^ >i>^^^ ^^^«>fe ^^]^. o] 

sltb 'IJ-^^ ^;^>7> -^^ofl ^zl-^V ^f-(defect)^ ^^^5^m4. 

<8> ?llolsl ^^i^(wafer bonding)^, ^ 7fls1 ^i^l 7l:& a^<^l -M^^ ^ 
^^^H SOI %ll<>lsll- «J-^<^lcf. ^^cl], o]E]^ ^o]yi\ ^ 

*>M-^ ^*7l ^^A^ tivs^l 71:^^ ^ 7fl# A>-g-Bflo>t!:c|-. nelji. 

SOI >^oil di^V ^t!" €(well)<^lM- ^;^l-^Bl-g-;^ (Isolation)^ 

4. 
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<9> 42f^i. ^ <^i^aiyc> 7]^^ SOI «^i-g-*H ^3£^i ^ 

^1* ^12:^ ^]2i'S-^ ^1- ^iiiAl^lJi <^l5q ^^^(Epi growth)^!- ^-^V 

<io> .^71 71^2^ 4^11- ^^^^1-71 ^^H. ^ SOI *1]<^15)^. 

^$]t}7] ^«flA^ ^^^^ ^^}^^^ ^^^^ 3E.^*>^ 7]^S^, ;Hll^£^1 7l 

sjji 4i;^>^el-§- ^<^^^ ^}^^ r^i^V^^^ *V-¥-» ^7)2^ o.^ ^>^ai 

<11> <^7lA^. ^;^>«-5l^ ^^^^ S^^l^^ ^^^^ ^;C>^A^ ^^o:\ 

<12> ^ ^ I'lll-^^ NMOS "^^^l- PMOS <^^-^S ^&|sl<=H Xl^, 

NMOS E5fl^l^El7> ^'^^s)^ NMOS P€<^1 PMOS ^^:^]^i^7} PMOS*^^^ 
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<15> o]^]^ ^A^^ 7>^ ^ SOI ^]o]^^ ^ISU-i^^. ^^1, a) 7]^ 

JE^l 71:^^ 4i^>^e)-§- ^9in-i: ^^J^H 4i;^>^>^^ <^^^ ^^^t!-i=f. b) ^7] 

±7^^^^ '^n<^] N^* ^^^^}7] ^Sf) o]^ ^oj^ tt^. c) ^11«}-:£^1 71:^4 

2^s.^] 7]:^^ ^s. p>^:aji 7>^^A]^cf. d) ^11 ^ ;^12«}:5.^1 7i^ 

^ o]^ 7l-<i*H ^^''•mi^l-. e) ^Hims^l 7]^ 7]7] ^ele 

* :5l^>^e|-§- ^$7>^1 9l^}^\^ ^]7]^J1 ±7^^^^ Hfligol 

^4 ;*lliHl::£^l 71^ ^o\] 4i:^>^Bl-§- S^^l* ^^j^t:]-. 4i^>^5l-§- 

n^^^M ^iTi^H s^^i i^<^i^ 
-§- ^^^^ ^^^m^v. j^^-§- ^B]^ o] 

-§- ^^^^ ^^^^ jEf-^ o;it|-. 

3§f}-S}. 5}.^^ 7l7ll<?lt^>^^ ^^1 ^£^1 7]:^ ^ 

<18> a)^^l'^l>H, >112^J£.^1 7l^ ^^^5]^ ^^-§- ^^^^ ^Bl^ -tlrsl-^^ ^^1 

;«fl2«]:£^l 71^31 7]7l ^El^* ^^-^S. ^^^]^ ^o] oj^o^ n].^ 
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<19> b)^J^l^, mo] 7fl«J-*l-^ sfl^o] ^A^^ ^Ej^ efl^l^E^ ^^^*>J1 

^Sl7^ 7l^^ 71^1 ^sl^ofl ^^atbcf. :3.e)ai, 5.^^ ^£^1 7]^ S.S. sfl^l^i 

efl^l^iMl- ^^^t}jL, n^^^ 5L£ efl^l^i:^^ ^}^i3.S. ^l-g-s^H P 
^ 1:^1- <5l^* >111^3E^1 7]^$] 71^1 -MbI^*!!! wViE^l 7]^ iS. 5fl 

<2o> c^7lAi, ^71^ p^ 1-^1-4 l-^l-* ^S^^Vfe ^^i^ ti>^Ai 

<2i> olDfl. 1-^1-^ ^(P), Hldi(As). ^Eis.(sb) ^fil 571- ol^olji, 

^ -§-41(5)31- BF2^4 37]- -^dbolT^f. 
<22> c) ^ll^S^l 7l^J!)- >a-7l >^l2^iE^l 7l^fi1 ^^ol p>^:a£^ «ll^1*>^, 

;*I12«1:JE^1 7]^ K^^]^ di^fil ^^7lBl-(Vapor H20)<^1 ^^^Sj^s. ^^^ej*}^ ^o] 
<23> d)^7ll^, N€ ^ PM-8--2.S. ^<a^ <5l^l-<5l ^^^^ ^ SX-^ o] 

^>*>fe ^^l-^c-l (grinder)* ^^l-g-s^Vc^ ^11^3E^1 7]^9] ::ie1-<?l'3 
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(grinding)^l-^ ^^^}^ ^<=>] ^^^] 7]^ ^Tfl ;^l7l^ ^ ^o] 

y3}^^^}x:^. ZL^JL, <ao>^^^^ 7] 7^1<?^p>i^ (Chemical Mechanical Polishing)^ 

-g- ^o^B]-^ <gP> (polishing stopper)^ <*l-§-^>^ ^<^1 ^^5.1- ^ Si<H 

<25> e)^;^l <>]^o\], ^£^1 7i^ s^*^ :as-§- ^-^i^^ ^^^^>^ ^<^1 :^^}^ 

<26> ol^Tll ^ ^^S^ SOI *fl<^l5JlSV SOI ^fl Sjl" ^Hl^^V^a^i '=>]^] 

^tb a.7fl ^ ^Cf. ZLEl^H, SOI o]^t[<^ «>iE^l 

<27> ol^l-, ^ ^^^^ ^^1<^1» ^4^1 ^'^tlri^l-. IISIM-, 

7> cf^ofl >a-^^>fe ^Aic^iofl ^v>g5]^ ovqc^-. ^ ^T^o^ ^AHi^ ^^M^^ 

<28> i 1 o. ^ ^,^611 rc|.^ SOI ^fl<ilslsl ^^£.olc|.. 

<29> o]^ ^S*!-^. ^ '^^<=>\] SOI ?fl<^l5)^, ^^}7} ^^iSjS.^ 

^^^1-71 ^tflAi >t^]-«.e)-g- ^c^^(110)o] 7]^(100)^, 
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ol ;^lltiV£.^l 7]%aOO)3\- ^^S\o] SOI ^^i^}7] ^^flA^ ^^6\] SQI 

^^^(120)<^1 ^^^^ ;Hl2«]:£^l 7l:Q:(200)^ 5L^t!:i=f. 
<30> c«^7lA-1, 4,;;^>«-e|^ ^9!^(110)^. ^ll^S.^1 7l:^(100)oil ±^ ^o]$:\ ^^^1(^1 

o] tfl«^ ^<?!^^ f-^^V*^ ^^^^4. ^M, ^ 

(Chemical Vapor Deposit ion) ^^^3^^^. ^]M^ ^^]7} ^^S. §^ ^ :0L^^ srfl^ 

<3i> ^ ^ nfl^^ClOla.lOlb)^. ih;^!-^^^ '^g^'^l ^^^^ NMOS ^ PMOS E^;^]iEl7> 

9^^^] P€(101a)4 N€(101b)ol ^^5]<:H ^^^^i:!-. ^5^sr>c^ ^S.^] ^ 

^11- ^^^*>7l ^«flA^ ^;^>^A^ iq]^ ^A^^^(^ell drive-in)<^lM- ^ 

^ ^fll-#* ^^^*>7] ^tb <^2l ^e]^ ^7]. ^tg^ ^ja_7y 

<32> SOI ^^^-(120)^, sfl€<^l ^fe ^I2ti]::£^l 7l:&(l00b) ^<Hl ^^^1^ ^ 

^^^^^l- >fll^£^l 7l^(101a)s1 S.^o\] tgA^^ ^-a^^^ ^^^l^l^. 
^]^^ ^s^^^ ^^o] S\y^] ^E)^ ^^^^ ^-^7]^ ^^^'^ (Chemical 

Vapor Deposit ion)-2.^ ^£ 9Xjl, ^ ;«fl2«V£^l 7l^(l01a, lOOb)^ 

S. aV^aIt^ ^a^^ oj^c^.. 0)14), SOI ^^^(120)31 SOI ^>^^*>^ 

^A^ ^^^Ai «:>«.2i 7i>ci 'aBl'&doob)^!- ^^<H1 «fl^m ;^li^:£^1 7l^(101a) 

^ ^;^>'^A^ A>oloil ^7l^0.s. ^^:arl ^o^^ ^ ojo. ^^^^ ^A^^Vcf. 

<33> nel^H, ^ ^"^^ SOI ^1^1 2]^. ^;^>^ 1-^ ^^^W -^V^sjTjl 
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<34> £. 2^ ^ ^1^^ SOI ^Jl^lsl^ ^12:«<J-'^* 7fl5f2^ i+E]-^ ^f-S.o]r^.. 

ZL^JL, £ 3 vfl^l £ 9^ ^ ^^Sl SOI *l]<^l3ilSl ;^lls«,v^^ ^^>2^ o.^ uj-Efi^ 
£.3^11:^1 £ 91- #S*>^A^ JE. 2* ^^^cf, 
<35> £ 30. ;^ll^£^l 7l:^(100a)4 >ll2t!:S.^l 7l:^(100b)^ ^^1 tb^-. (SI) 

nelJi. ^7.}7} ^^i^ ^lll^iE^l 7]^c^] ^7\^^^ ^^^(110)^ ^^^t!:T=1-.(sll) 
<36> ;^]lti>:£^l 7l:g:(l00a) ^<^1 T3>>i=L-§- ^^^(i^lS^I)^ S. 

S Tl^A^ P>^i3-§- ^9^^ S^^l n^o] ^A^^ 

4 ;^ll^S.^l 7l^(l00a)<^l sfl^^ ^^^^><^ :E^^](110,^^>^B]-g- ^^^4 ^ 

^711 E^^l7> ^A^^ ;«fll^:£^l 7l:&(100a) ^<^] S^^l f^;5l-§- ^«lB^-(ii05il- ^<at!: 

^^^tbi^. ^elJi, 7] ;^lo^D>'^ (Chemical Mechanical Polishing)^ 

<^ Eeii^l ^<a^^ i^V^s-g- ^<=^^^ -^1--^ ^^^>^1 ^^^1-711 ;^l7l^H 

vfl^ol]n> E^^] ^^-g. ^c^n^.^ ^^aIt!^ :5^;^>^2l-g- ^o^^(llO)^ 
^^^tl:^. o] 5£fl= ^ol^(120a)^ 1^ ^^'^(Thermal Oxidat ion)-^S. ^^^^ 

(out diffusion)£l^ ^J-^l^l-^ ^VtIM- o]^ ^<yAl ^^^5)^ ^el^ S.^o^ 

^^(damage)^ #^ ^ o]^ ^^o]^o] ^^^m^. 

<37> 45q. ;£ 5^ ^Sx^V^S , 7]^ >a-<ill N€. P€ ^ "fl^f-^ ^t!" <^1^ 

tbt^.(si2) 
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<38> s. 41- ^2iB^>^, >^ll«]:S-^l 71^(100) K^<^] N€(101b)ol 

S. j^:^]^^(310m ^}^3.S. ol-g-^H ^*a'S(Ion Implant ing)^S 1-^1-^ 

Tltttf. Ir^l-S-Ai^, ^^1-7V ^^l-7> 57><el <?1(P), til^(As). ^Bl^(Sb) ^ o]^ 

<39> £. 51- «^l-§-*><^ >lll«]:£.^ 71^(100) P€(£. 1^ 

101a)<>l ^A^€ 7fl«J-^ 211^^ iS. 2^1^1:im(320)l- ^A^tlrcf. ^SJ 

<^l-g-^><^ 7fl«j-^ ^s^Jl. 
Tl^Ai 211^1 :iE(320)« ^iTl^rf. p^ -S;^>7> ^;=i>7l- 37><?1 

(B) BF2 -^^ ^-g-^cf. 
<40> £ 45^- £ 5^ o]^ o]^ p^ oj^^oj 

<4i> cl-^, 4i>^>^A^ a^ofl ^^tfl 3fl:B >a:^^(120a)^ ^^^^^ 

<=>1-§-*H ^l7l*l-ai cfA] :i ^ofl ^^^(120a)* ^^^^4.(sl3) olnfl, 3^= 
mi20a)^ ^^AjcH] ^s. ^#5]^ >I12«>:£^1 71^^(1005)5^ ^^v-g. ^o^^ 

(120b)5il- ^^s]c>l SOI ^<^^(£ 1^ 120)<5l ^q-. 

<42> s. 6^ >112^£.^1 71:^(200) ^^-§- ^«^^(120b)^ tb^-. (s2) 

^^-§- ^^^^(120b) ^el^ ^^^tl ^£^1 7]:^ ^^A] -§-ol^]-7|l 

^^o] s\zL ^^^o] ^cf. ^^-g. ^<ael-(i20)^ ^^7l>^ ^2)1^ (Chemical Vapor 
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Deposition)^ <^l-§-s^><^ 9X^. 1^ ^Sj-^^ (Thermal Oxidation)^ <^l-§-^H 

M^i^ 9X^. ^^-§- ^<a^(120)^ ^3 <^«^^S.S] ^7]^ ^<^^o_ 

voltage)^ ^ ^^711 ^^^£l<Ho> ^rf. ^ ^ Ao]^o] 

^. 

£ 7^ ^S«^>^, ;«lll^£^l 7l^(100a)^ >112«>5.^1 7l^(100b)^ ^:§L ^} 

^^Jl 7>^^tbi=f.(s3) ^. ^S.^ 7l3a:#(i00a.l00b)^ ^^^^^ a^<Hl^ ±^2] ^ 
^7](H20 vapor)* ^SJ-a]?]^ tb^-. ^^1^, ^^o] •%.o]^y\] w> 

^^t}t[, O.B\jL, nvs.^] 7l (100a, 1200b) ^ ^S. ^}^:^JL rfliSsVc^ . 

H^l 7l^(100a)^ 3i|l = -g- ^o^B^-(i20a)5i|- ;«fl2«l:S.^l 7l:&(100b)Sl ^^-g- ^<?!B^-(i20b) 

^s]^, ^]1«]::£^1 7l:&(l00a)2|- ;Hl2«]:£^l 7l:^(l00b)^ 7>^^^i:f. 

JE. 8^ ^3:*>^, 7]-^^^ «}-iE^l 7l:^l:(100a,100b)^ e]S( furnace) :5i 

7l-«i^H ^i^l 7l:^l-(l00a.l00b)# *i^el*>^, ^^^<^1>H ^^ajo.^ ^^sj 

^ ^^(vacancy)#^ <5]-S^*><^ ^fl-f^ ^ ^^^] 

7l^(100a,100b)<il ^^-g- ^^^(120b) ^.3ll^-§- ^<ami20a)<^l ^«fl^i 

<=>M, 7]-<i£j^ ^z]-o^ N^(S 101b) ^ P€(:£ 1^1 101a) nelJL ^fl 

*^^<^1 ^'a^ ^;<>#<^1 ^71^ o.^ #>^^^s]ji 3 ^>^j2.S. ^^s\o\ 7^7] 
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^^(well drive-in)^ ^7}^}^] ^ 9X^ ^ ^ ^S]^, ^;^> 

'^'^'^l N€(101b) ^ P€(101a) nelJi nfl^^o] ^^^^cf. 
<45> S. 9* ^^^1-^, ^^Sl ^p>^^^ <^l-g-Bl-^ 7l:^(100a)S^ 71^1 

^^*>7fl ^]7]^}^ ^ll«>iE.^l 7]^a00a)s^ ^^^S :li^>^>^^ «=g ^ ^^l J^e^H" 
S.^ ^Vcf.(s5) olnfl. olp>^;^^ ;^ll^^ls H^<^]^ ^]M^ ^^}^^7} 
^el-^c] (grinder)* ^l-g-^H ^^1-^^ (grinding) *H ^^1^^ y];^! :^]7i 
*>al. ^^IS, ^5l*>7ll <a^>^^«il ^^2^ 7] ;^Mip>'^ (Chemical 

Mechanical Polishing)* ^l-g-s^H ^^>^2l-§- ^<?1^(110)^ *>-^ ^^7>^1 ^ll^S.^1 
7]:&(100a)^ 7]^1 -^e}^* ^^*l-7fl ^iTl^H ^^=^1-^^^ ^^^7> 

^1=1-. <^H. :iS3)(polishing stopper)^.^ ^^^^S. 

€ ^^f^Bl-S- ^"^i^dlO)* ol-§-tl:l=f. ^S]*>a^. <?!p>^^ ^^*>J1 ^^*>7ll 7l 

<46> s. 10* ^^*>^, <?1'^>^^J* 7\^^^ ±7}^^^ ^^o] ^lltiV^:^] 

7l^(100a) S.^ ^^^1- ^tb >a:^^(l50)# ^^^^c^-. oje^^ >a:^ 

^(150)^. ^^o] ■^'^l: 7)7] ^el^^ S^oi] ^^^51^1=1 ^f-l: 

(defect)* 3.^ ^^^}<=^ ^s\-^^S. ^s[^]7]JL S.^ ^^o] o;^^ ^^-S: ^^■^]^ 7] 
7] ^^^s] ^^£(planarity)» ^'U ^ 9X^. ^]^^ ^^nnSO)-^ 
^1 ^^11- ^]2i^}7] cfl7l^ n, ^^^^^ 1:^1-#<H1 ^n^^ K^^] 
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<47> th^, ^S|-B^-(150)^ ^<!^^zi-o.s s.^ :^]7^^ 

(thermal oxidation)^ ^^y]^ (Chemical Vapor Deposition)^^ 

<48> ol>^4 :y-ol, ^ ^T^cHl SOI ^ nfil SOI *ll<^l3ii- 

^^l^ll^i :di;^>^sl-g- ^<?1^(110)^ ^^^*H 4i;^>^^^ <^^^ ^^*>^. 
'^l^ ^'a^^^ Tl^^i N€(101a). P€(101b) ^ ^ll##(buried layer)^ ^^^^}7] ^ 
^^], ^^1^ ;^12:A16)1 ^ ^^^^^ 7^]2i ^1- 

<49> ZlB^Jl, ^^2^0] SOI *llol3) ^oilA-] ^^^^ ;g o.^ o]^ ^SJ^^ ^1-§-^l-<=^ 

f^ofl ^ ^^^-g- ^^Bl* *l-7ll€T=1-. zi^^, 

^^17> ^^tl: <^1^ ^*a<^l ^^cf. ^V-^oi] 

SOI ^^^oll Bltfl^i Oj^o^ ^Al-o] ^>cf5|7l ^^<^1 € S^s:>7l7> <H ^£ 

^1 4:>^>^ 2:^*>7l7> <^^^. H^]^ , ^ SOI ^<^l3l^, SOI ^o]^ ^ 

«H1 <>M ^'U^ "S-S.^ € (101a. 101b) ^Bflol7l i^^ofl, ti>iE.^l ^.^j-o^ :^7l^ 
^^*V7ll 2:^^ ^ ^J-^o] o;ir]-. 

4x^>^s^-g- ^^^^ 4i;^>^^^ <^^^ ^s. 9X^. 

<5i> :j.^JL, -t <^1^ ^^^(120a)^ ^^^^ ^B. 

(120a)^ :^l7ls:>^l ^Jl ZLCflS ^^aIt^ A]-^^ oj^, ^7}^ ^Slt^ ^^^^^^ 

Ti^^i ^^n] ^^^^ ^cf. 
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<52> a>S!f ^o] ^ SOI ^ ZL^ ^i^V^'^^ ^ ^ € 

<53> =L^JL, ^ SOI ^fl<^l5£lfe X2]^ ^^^5l<H /Hl^£l7l , ^^tb ^ 

£^ €^ ^£^1 ^^1^ ^7]^ ^^^^ ^ 9X^ ^s]^^^ 
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1] 

^^^^^ "m-^ ^^^^ ^7,}^^-%- ^^^^ ^imS^l 

^7] ^ll^:£^l 71:^ ^9] ^7] ±7}^^^ <mc>\] ^^^S. ^^^^ i^fl^ 

^ • Til 

^71^ o.^ ^>^^l7l£^ SOI ^^^<^1 ^^^^ ;«fl2«>£^l 71:^^ i 
^*>^ SOI 
[^^%K21 

SOI ^o]^. 

[^^^J- 31 

^ll*J-<Hl ^<H^i. ^7] ^ ^ NMOS ^m^- PMOS '=§^-2-5. ^e^^l^H 

^^i^S *m SOI ^l<5l3il. 
41 

^13*J-<^1 9Xo]^^, ^7] NMOS ^m-S: P^o] ^7] PMOS*^^^ N€<^1 ^fe ^ 

^ t}^ SOI ^■)l<5l5l. 
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71 

a) 7]:^ ^ ?m2«}-iE^l 7l^^ T^V^^H ;«112«>S.^1 7]% ^<i\]^ ^ 

c) ^7] 71:^3]- >a-7l ;<n2«]:S.^l 7]%-^ ^>^:ajl 7>^^Al7l^ 

d) ^7] ;^lll ^ ^12W>£^1 7]^^ o]^ 7>«i^H ^^^1 
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